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Total Manufacturing Cost: $92 Million

Fixed Capital Cost

• Grass Roots Cost: $5.05 million
• Total Capital Investment: $5.81 
• Net Annual Profit $1.92 million
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Product:

• Standard injection molding grade 

granulated Nylon 6 6 

• For use in the automotive industry

Critical to Quality Variables:

• Molecular Weight: 80,000

• Density: 1140 kg/m3

• Tensile Modulus: 3000MPa under 

dry conditions

• Impact Strength: 5 kJ/m2

Capacity: 

• 100%: 85 million lbs (39 million kg) 

• 67%: 57 million lbs (26 million kg) 

Market: 

• Biggest market is China 

and Western Europe 

• The use of Nylon 6 6 in cars has 

increased 69% per year between 

1960 and 2000
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• 3 polycondensation reactors used

• Control loops regulating pressure, 

temperature, and level were designed 

to simplify operator procedures

• Relief valves are installed 

• Initial HAZOP Report completed 

around polycondenstation reactors

• Plant is a GO

• Net annual profit $1.92 million with an after-tax rate of return of 49.7%

• DCFRR: 24%

• Control loops and relief valves designed around major pieces of equipment to make the 

design inherently safe
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End of Year (dated from project initiation)

PBP=2.9 years Cwc

DBEP=6.4 years

NPT=4.4 years

DCFRR i=0.24
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Stream 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Flow Rate 

(kg/batch)
2 17068 23612 23612 2 23612 64291 2 64291 16452 47839 47839 16452 15946 15946 15946 15946 15946 15946 4602 4602 4602

Temperature (°C) 25 25 25 25 25 25 150 150 150 157 157 157 100 157 157 157 157 157 157 260 260 260

Pressure (bara) 1.0 1.0 1.0 1.0 1.1 1.0 1.0 1.0 1.1 0.9 0.9 1.1 1.1 1.0 1.0 1.0 1.1 1.1 1.1 0 0 0.0

Vapor Fraction 1 0 0 0 1 0 0 0 0 1 0 0 1 0 0 0 0 0 0 1 1 1

Material MW (kg/kgmol) 0 0 0

Nitrogen 28 2 0 0 0 2 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HMDA 116 0 17068 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Adipic Acid 146 0 0 23612 0 0 0 2147 0 2147 0 2147 2147 0 716 716 716 716 716 716 716 716 716

Water 18 0 0 0 23612 0 23612 23612 0 23612 16452 7160 7160 16452 2387 2387 2387 2387 2387 2387 3886 3886 3886

Nylon 6 6 Salt 262 0 0 0 0 0 0 38533 0 38533 0 38533 38533 0 12844 12844 12844 12844 12844 12844 0 0 0

Nylon 6 6 80000 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Stream 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43

Flow Rate 

(kg/batch)
4602 11345 11345 11345 4602 4602 4602 11345 11345 11345 4602 4602 4602 17017 17017 17017 17017 9203 13805 17017 17017 34035

Temperature (°C) 260 260 260 260 50 50 50 260 260 260 50 50 50 260 260 260 260 50 50 60 60 60

Pressure (bara) 0 0 0 0 0 0 0 1.1 1.1 1.1 1.1 1.1 1.1 1.0 1.0 1.1 1.1 1.1 1.1 1.1 1.1 1.1

Vapor Fraction 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Material MW (kg/kgmol) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Nitrogen 28 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

HMDA 116 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Adipic Acid 146 716 0 0 0 716 716 716 0 0 0 716 716 716 0 0 0 0 1431 2147 0 0 0

Water 18 3886 0 0 0 3886 3886 3886 0 0 0 3886 3886 3886 0 0 0 0 7772 11658 0 0 0

Nylon 6 6 Salt 262 0 1927 1927 1927 0 0 0 1927 1927 1927 0 0 0 2890 2890 2890 2890 0 0 2890 2890 5780

Nylon 6 6 80000 0 9418 9418 9418 0 0 0 9418 9418 9418 0 0 0 14127 14127 14127 14127 0 0 14127 14127 28255
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